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Objectives: This prospective study was performed to evaluate the clinical implication of the AdHoc estimation (also called 
SVS score) of outflow on patency of infrainguinal in situ femoropopliteal or -distal bypasses. 
Methods: The bypasses were followed with Duplex scanning at 1, 3, 6, and 12 months after surgery. Fifty-three bypasses 
were recruited for the study, 20 of which were performed in 17 diabetics. In 47% the AdHoc scoring was ~_ 4.5 and in 53 % 
it was between 5 and 10 (1 corresponds to an excellent outflow and 10 to a blind segment). 
Results: Within the first 30 days eight occlusions occurred, all of which were surgically corrected. The AdHoc score for 
these bypasses was 4.2 vs. 4.9 (Ns) for those who did not occlude. During follow-up, revisions were performed in 21 cases 
(40%) with 30 interventions. At the end of 1 year, 68% of the bypasses were patent (80% among diabetics and 64% among 
non-diabetics, Ns). Patency at i year was not influenced by the AdHoc classification. 
Conclusion: The estimation of outflow from angiography seems to be of no value in predicting graft patency in 
infrainguinal grafting. 
Introduction 
Among factors which may affect the outcome of 
vascular econstructions, outflow has been considered 
to be of great clinical importance. The outflow may be 
determined in different ways, e.g. by grading the 
vascular anatomy by pre- or intraoperative angiog- 
raphy or by measuring the resistance of the vascular 
bed distal to the lower anastomosis. 
In both popliteal and infrapopliteal bypasses the 
importance of foot arterial anatomy for the patency of 
12 the bypass has been demonstrated.' Categorisation 
of patients with femoropopliteal occlusive disease and 
prognosis of femoropopliteal reconstruction, based on 
angiographic lassification of the outflow, was first 
performed many years ago. 3 The Society for Vascular 
Surgery/North American Chapter and the Inter- 
national Society for Cardiovascular Surgery (The Ad 
Hoc committee on Reporting Standards) have sug- 
gested a scheme for 4grading the runoff based on 
angiographic findings. The scoring scheme is thought 
to provide some degree of correlation with outcome 
and may be applied to all levels of distal anastomosis. 
The grading of runoff arteries in the AdHoc modifica- 
*Presented atthe 8th annual meeting of the European Society for 
Vascular Surger~ Berlin, Germany (September 1994). 
tion results in a score from i to 10, where 1 point is an 
excellent runoff and increasing values correspond to 
deteriorating quality of the runoff vascular bed. 4 The 
scoring scheme has been found to be of varying 
value. 5'6 Modifications of the method have also been 
described and found valuable. 7 
The present study was performed to test the 
proposed angiographic assessment in predicting the 1 
year outcome of infrainguinal in situ vein bypasses 
followed with Duplex scanning at 1, 3, 6, and 12 
months after surgery and subjected to corrective 
interventions. 
Patients and Methods 
The inclusion criteria for this study was a graft patent 
1 month after surgery. During the period February 
1990 to February 1992 53 in situ infrainguinal bypasses 
performed in 48 patients were recruited to the study. 
There were 33 men and 15 women. The mean patient 
age was 68 years (range 44-82 years). Seventeen of the 
48 patients were diabetics (12 insulin dependent and 
five non-insulin dependent) and 20 of the reconstruc- 
tions were performed in these patients. In five cases 
bilateral reconstructions were required during the 
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Table 1. Indications for surgery 
Number % 
Claudication 7 13 
Restpain 19 36 
Ischaemic ulcer 10 19 
Gangrene 12 23 
Aneurysm 5 9 
Total 53 100 
Table 2. Location of distal anastomosis 
Segment Number % 
Popliteal rtery AK 2 4 
Popliteal rtery BK 28 53 
Tibiofibular t uncus 5 9.5 
Anterior tibial 5 9.5 
Posterior tibial 6 11 
Peroneal 6 11 
Dorsalis pedis 1 2 
Total 53 100 
pressure measurements were measured by strain 
gauge. The surgeon was alerted by the vascular 
laboratory only in case of large AV fistulas, graft 
occlusion or when signs of severe stenoses were seen. 
The latter was defined as a local systolic flow velocity 
> 2 times with a maximal systolic flow velocity of at 
least 3 m/s.  The surgeon was also alerted if there was 
a drop in ankle index (AI) of _> 0.2. In all these cases 
the patient was subjected to angiography and when 
severe stenoses or large AV fistulas were confirmed 
they were corrected. 
Two visits to the surgeon were compulsorN at i and 
12 months postoperatively. In addition the surgeon 
could choose to see the patients as deemed clinically 
necessary. The patient was subjected to angiography if 
new symptoms developed, if the limb remained 
swollen long after surgery or if a decline in AI a 0.2 
was noted. 
study period. The indications for surgery are shown in 
Table 1. Critical ischaemia was the indication in 78%. 
Only two bypasses were made above the knee (Table 
2). Forty-five per cent of the reconstructions in 
diabetics and 42% in non-diabetics were anastomosed 
to a crural artery. AV-fistulas as well as graft occlu- 
sions were corrected surgically while stenoses were 
treated also with percutaneous transluminal angio- 
plasty (PTA). 
Preoperative outflow imaging was performed in all 
cases with an intra-arterial digital subtraction angio- 
gram (IADSA). The outflow was graded according to 
the suggested standards by the Society for Vascular 
Surgery/North American Chapter and the Inter- 
national Society for Cardiovascular Surgery (The Ad 
Hoc committee on reporting standards) presented in 
Table 3. The scoring was performed blindly by one 
radiologist (H.O.) together with one vascular surgeon 
(R.T.) without knowledge of patient outcome. In two 
cases AdHoc scoring was not possible due to technical 
reasons. These reconstructions were retained in the 
study for follow-up reasons but were discarded when 
estimating the prognostic value of the Ad Hoc 
scoring. 
Values are given for the "secondary patency" i.e. all 
interventions included. Patency was calculated 
according to Kaplan-Meier. Statistical significance was 
tested according to the log rank test. The results of the 
AdHoc scoring are given as mean and statistical 
significance was tested by Mann-Whitney's U-test. 
Bypasses were examined at the vascular laboratory 
at 1, 3, 6, and 12 months following surgery using a 
Duplex scanner (Ultramark 9, ATL, U.S.A.). Distal 
Results 
During follow-up two patients died, one diabetic and 
one non-diabetic. In 13 cases (24%) reoperations were 
performed within 1 month of the original reconstruc- 
tion. In eight cases the graft had occluded (15%), in 
two cases (4%) reoperation was performed because of 
bleeding and in three cases (5%) due to large persist- 
ing AV-fistulas. The AdHoc scoring among those who 
occluded within one month was 4.2 vs .  4.9 (mean)(NS) 
for those who did not occlude (NS). 
During follow-up (1-12 months) correction of the 
bypass was deemed necessary in 21 cases (40%) with a 
total of 30 interventions. The mean AdHoc score in 
these cases was 5.0 compared to 4.7 among those not 
subjected to any correction (NS). The corrections 
consisted of PTA in 15 cases, in nine cases AV-fistulas 
were ligated and in six cases operative revision was 
performed due to stenosis or persistent valves. Of 
these last six, three were operated after occlusion had 
already occurred and at 1 year follow up only one of 
them was patent. Among diabetics, seven reconstruc- 
tions (35%) were subject to intervention and among 
non-diabetics 14 (42%). Eight grafts underwent more 
than one intervention. 
The patency rate at 1 year was 68%. Among non- 
diabetics the rate was 64% and among diabetics 80% 
(NS) (Fig. 1). The site of the distal anastomosis had no 
influence on the 1 year patency (Fig. 2). In 24 cases 
(47%) the AdHoc scoring of runoff was -< 4.5 and in 27 
cases (53%) the score was between 5 and 10. The 
AdHoc score had no influence on patency even if 
different cutoff points were used. Even if the 
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Table 3. Weighting of runoff arteries (total of three units) Ad Hoc Committee on Reporting Standards 
No. of units assigned* 
Site of distal 
anastomosis (artery) 3 2 1 
Common iliac 
External i iac 
Common femoral 
Popliteal above-knee 
Anterior tibial 
Posterior tibial 
Peroneal 
Dorsalis pedis 
Common femoral 
Distal Popliteal 
Pedal arch 
External i iac Hypogastric 
SFA Profunda femoris 
SFA Profunda femoris 
Anterior tibial 
Posterior tibial 
Peroneal 
Distal tibial Pedal arch 
Distal tibial Pedal arch 
Pedal arch Collaterals to anterior and posterior tibial arteries 
SFA = superficial femoral artery. 
*Points assigned for degree of occlusion: 3= ocduded throughout most of its length; 2.5 = occluded for less than half its length with visible 
collaterals; 2 = 50% to 99% stenosed; 1 =20% to 49% stenosed; 0 = normal or minimal evidence of disease (i.e., less than 20% narrowing). 
Reproduced with permission from The Journal of Vascular Surgery (Reference 4). 
with the lowest and highest scores were compared, 
there was no significant difference in patency. An 
example is seen in Fig. 3. Fifty-two percent of the 
diabetics and 44% of the non-diabetics had an AdHoc 
score of 4.5 or less. 
The eight bypasses which occluded within I month 
(but were successfully thrombectomised and revised 
and thus included in the study) showed a clearly 
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Fig. 1. Kaplan-Meier estimates of secondary patency among 
diabetics and non-diabetics (NS). 
lower patency rate during follow-up than the rest of 
the bypasses (p<0.01) (Fig. 4). Four of the eight 
bypasses that occluded within 1 month had their 
distal anastomosis to the popliteal artery below knee 
and four to crural arteries. These eight bypasses had 
AdHoc scores evenly distributed over a range of 2 to 
8 points. 
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Fig. 3. Kaplan-Meier estimates of secondary patency according to 
AdHoc scoring (NS). 
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Fig. 2. Kaplan-Meier estimates of secondary patency according to 
location of distal anastomosis (NS). 
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Fig. 4. Kaplan-Meier estimates of secondary patency rates according 
to occlusion/no cclusion within 1 month of surgery (p < 0.01). 
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During the study four extremities were amputated 
(8%). In one case the amputation was necessary due to 
venous gangrene following a deep venous thrombosis 
after hip surgery. Two o f  the amputees had been 
reconstructed to the popliteal artery below the knee 
and two to the posterior tibial artery. The indication 
for surgery in this group was critical ischaemia in all 
cases. The AdHoc scoring in these cases was between 
2 and 4 in two cases and 7 and 8 in the rest. All the 
amputees were non-diabetics. 
Of those alive at i year postoperatively 30were free 
of symptoms (60%) while 12 (24%) had claudication. 
Four (8%) suffered from critical ischaemia nd four 
(8%) were amputated. Among diabetics 13 (68%) were 
symptom free and two (11%) had claudication. Three 
had a non-healing ulcer (16%) and one (5%) suffered 
from restpain. Of the non-diabetics 17 (55%) were 
without symptoms and 10 (32%) had claudication but 
none had any ulcer although four (13%) had been 
amputated as stated above. The clinical outcome 1 
year after operation had no correlation to the AdHoc 
score. 
Discussion 
It may seem somewhat over zealous to use the AdHoc 
scoring system as a prognostic factor for secondary 
patency. However, for the patient secondary patency is 
highly important and on clinical grounds the secon- 
dary patency is the one that matters. We thought it 
therefore of importance to test the scoring system 
under circumstances described in the context. 
Surveillance of bypass grafts with Duplex technique 
has been recommended for several years and it has 
been shown that approximately 15% higher patency 
rates may be obtained with this policy. 8 The expense of 
Duplex surveillance can be recovered by this tech- 
nique if the amputation frequency is lowered by only 
2%. 9 Since most of the problems (80-90%) after an in 
situ bypass occur within the first postoperative 
year 1°'~1 we followed the bypasses for 12 months. 
Waiting for symptoms is not recommended since 
some 80% of patients presenting with symptoms have 
already occluded their graft. 12 The results of inter- 
vention before occlusion has occurred are vastly 
superior than interventions after the occurrence of 
occlusion. 13-15 In our study the 1 year patency among 
those who had been operated on because of an 
occlusion within 1 month was significantly worse 
compared to those without occlusion within the first 
month after surgery. 
Among factors determining the outcome after a 
bypass the runoff has been mentioned as an important 
factor. Several other factors such as the severity of 
ischaemia, the surgical technique (in situ or reversed), 
the site of the proximal and distal anastomosis, the 
length of the bypass or the number of risk factors for 
atherosclerosis, only have minimal influence on 
patency, provided the vein is of good quality and 
• 16 normal haemodynamics are achieved. The runoff 
scoring system used in this report was based purely 
on angiographical imaging. The images used for the 
scoring were prepared in the normal manner and form 
the usual basis upon which decisions to perform 
vascular surgery are made. 
The runoff scoring system according to the AdHoc 
committee was created in order to improve the 
correlation between the preoperative angiographic 
evaluation of runoff and outcome. Earlier simple 
scoring schemes have proved to be inadequate. 4 The 
AdHoc scheme is also applicable to all levels of distal 
anastomoses. The reason for the lack of correlation 
between the scoring and the 1 year patency in the 
present study is probably multifactorial. The relation 
between distal anatomy (evaluated by angiography) 
and physiology (evaluated by measurements of the 
peripheral resistance) may be poor. Direct measure- 
ment of peripheral resistance seems to be more 
reliable when predicting outcome than pure anatomi- 
cal mapping. 17 The correlation between the AdHoc 
angiogram score and measured resistance has been 
found to be statistically significant although not 
particularly strong. 7Furthermore, the angiogram may 
not give the whole picture since pulse generated run- 
off has been shown to give a more realistic picture of 
the distal vessels than both conventional and intra- 
arterial digital subtraction angiography. 1s'19 Before the 
era of Duplex surveillance the only possibilities for 
surveillance was clinical follow-up with AI measure- 
ments and angiography. It is possible that Duplex 
surveillance has altered the equation by increasing the 
chances of discovering and correcting raft malfunc- 
tion thus minimising the effect of the runoff• However, 
in our study it was primarily the graft itself that 
provided the problems during the first year. It is our 
impression that all the stenoses found, except, those 
due to fibrotic valves, were due to local myointimal 
hyperplasia, a fact also found by others. 2°'21 The 
finding that diabetes was no limiting factor in this 
material concerning patency compares well to the 
az-25 e findings of others. Concerning overall pat nc~ 
Rutherford et al. a6 found that diabetes was a positive 
rather than a negative factor. 
In conclusion, grading of runoff based purely on 
preoperative angiograms is of limited prognostic 
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value in femoropopliteal or femorodistal bypass sur- 
gery. Diabetes and the location of the distal anastomo- 
sis do not seem to be of importance either. 
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